Lipid compositions of undifferentiated maize (Zea mays) chloroplasts, capable of fixing C02, were compared with the lipid compositions of mature chloroplasts, which do not fix C02, located in both the mesophyll and bundle sheath cells. The major lipids found in all three chloroplast types were the glycolipids, monogalactosyl diglyceride and digalactosyl diglyceride, followed by decreasing amounts of sulfolipid, phosphatidyl glycerol, phosphatidyl choline, phosphatidyl inositol, and diphosphatidyl glycerol. Quantitative differences in lipid components were observed among the chloroplast types. The mesophyll and bundle sheath maize chloroplasts differed in their chlorophyll a/chlorophyll L ratios (2.27 and 4.13 respectively) and their content of glycolipid relative to chlorophyll (51.8% glycolipid to 20.9% chlorophyll and 84.5% glycolipid to 10.1% chlorophyll respectively). A comparison between the lipid compositions of maize mesophyll chloroplasts and mesophyll chloroplasts obtained from spinach, sugar beet, and tobacco showed many similarities.
Lipids have been characterized in only a limited number of photosynthetic tissues. For example, the lipid components of chloroplasts have been poorly characterized with the exception of those from spinach, sugar beet, and tobacco (6, 7) . The chloroplasts that have been investigated were obtained from plants having lower rates of net photosynthesis per unit leaf area, as opposed to plants which have considerably higher rates of CO2 assimilation in normal air.
The recent preparation of undifferentiated maize chloroplasts, capable of fixing CO2 in vitro (10) , suggested maize chloroplasts as a suitable choice for conducting comparative lipid analyses between species differing greatly in net photosynthesis. Mature (12, 13) . Lipid extracts containing at most 5 mg chlorophyll were easily resolved. These fractions were further separated into individual lipids by thin layer chromatography according to Roughan and Batt (12, 13) . Thin layers (250 ! X 20 cm2) LIPID Lipid compositions of chloroplasts from other sources are also shown in Table I for comparison with those found for maize in the present paper. Bundle sheath chloroplast fragments and mesophyll chloroplasts differed in their chlorophyll a/chlorophyll b ratios (Table I ) and fixed CO, poorly compared with the undifferentiated chloroplasts which fixed 10 to 12 /moles CO2 per mg chl -hr. Table I shows no significant qualitative differences between the undifferentiated maize chloroplasts and the older mature mesophyll chloroplasts and bundle sheath chloroplast fragments. The fact that isolated undifferentiated chloroplasts fix CO2 in vitro, whereas their older counterparts, isolated in a similar manner, do not, would not appear to be related to lipid factors alone.
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Quantitative differences among lipid components were observed. However, the difference between the undifferentiated chloroplasts and the bundle sheath chloroplast fragments may not be truly indicative, because the fragmented bundle sheath chloroplasts might not be representative of the whole chloroplasts. The conditions of the isolation (17) preclude the preparation of intact bundle sheath chloroplasts.
Recently, Roughan and Boardman (14) observed a disproportional increase in MGD compared with DGD during the later greening stages in pea and bean leaves. They suggested that MGD might play a role in holding together the thylakoids in a grana stack. If this were true, one might expect a lower MGD/DGD ratio in the agranal bundle sheath chloroplasts contrasted with the grana-rich mesophyll chloroplasts of plants possessing dimorphism in chloroplast structure. The ,tmole MGD/ ,umole DGD ratio can be calculated from Maize mesophyll chloroplasts have a very similar lipid composition to that of mesophyll chloroplasts from the less efficient photosynthetic species (Table I) . Quantitatively, the two most important lipids are the diglycerides (MGD, DGD), followed by sulfolipid and the phospholipids. One exception is phosphatidyl choline which is quite variable in concentration.
Whether this is a minor chloroplast lipid or reflects contamination from other cellular constituents remains unresolved (6) .
There would appear to be some difference between the maize and spinach mesophyll chloroplasts in total lipid (Table I) . Since spinach mesophyll chloroplasts were prepared by earlier methods, which resulted in the loss of soluble protein after the envelope membrane was damaged, their lipid content is probably not representative of intact chloroplasts (8) . A correction for this lost protein yields a lipid content of 20.5 to 22.4% (5, 8) for intact spinach chloroplasts, which agrees with the values for maize mesophyll chloroplasts in Table I (24.9, 22.8).
In conclusion, undifferentiated maize chloroplasts contain the same kinds of lipids as the mature mesophyll and bundle sheath chloroplasts that develop from them. Their only difference is a quantitative one. The mesophyll chloroplasts of maize show a lipid composition similar to that found for mesophyll chloroplasts of less efficient photosynthetic species.
